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BACKGROUND OF THE INVENTION 

1. The Field of the Invention 

[0001] The present invention relates to increasing the level of automation when 
configuring network services. More specifically, the present invention relates to systems, 
methods, and computer program products that increase automation when providing and 
receiving configuring information associated with network services. 

2. Background and Relevant Art 

[0002] Networked computer systems, such as Internet-connected computer systems, 
often use a variety of network services. These networked computer systems may use 
network services such as electronic mail, news groups, and World Wide Web ("Web") 
content. Such network services are utilized to share data electronically between networked 
computer systems. This is beneficial since transporting data electronically is often much 
faster than other available methods. 

[0003] However, for a computer system to effectively utilize network services, the 
computer system must be properly configured. Configuring a computer system to use a 
network service often requires a user to manually enter multiple configuration parameters 
that are associated with the network service. For example, when configuring electronic 
mail, a user may need to manually enter the identity of an incoming electronic mail server, 
an outgoing electronic mail server, an electronic mail domain, a type of electronic mail, a 
usemame, and a password. As a result, a lack of technical expertise in knowing these 
configuration parameters may discourage, or even prevent, a user from being able to use 
electronic mail. 
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[0004] Even if a user is aware of the configuration parameters associated with a network 
service, an error may occur when the parameters are manually entered. Errors in manual 
entry may include misspelling a word, failing to capitalize certam characters, or entering 
extrmieous characters. The chance of an error occurring during manual entry of 
configuration parameters is greatly increased on a mobile computer system that has limited 
input capabilities. Incorrectly entered configxjration parameters may result in network 
services and/or computer systems malfunctioning or otherwise not operating as intended. 
Additionally, even when entered correctly, the manual entry of configuration parameters on 
a mobile computer system with limited input capabilities may be time consuming. 
[0005] One solution to the problem of configuring network services has been to access a 
central server to retrieve configuration parameters associated with network services. To 
access a central server, a user would manually enter the address of the central server. 
Additionally, a user may need to manually enter authorization information, such as a 
usemame and password, to be granted access to configuration parameters contained in the 
central server. For example, to configure electronic mail, a user of a computer system may 
manually enter the address of a central server that utilizes the Lightweight Directory Access 
Protocol ("LDAP"). The user may enter a usemame and password to gain access to 
electronic mail parameters contained in the central server. The user may then select that 
electronic mail parameters be transferred to the computer system. 

[0006] Accessing a central server is beneficial because a single usemame and password 
may facilitate access to configuration parameters for multiple network services. However, 
this method does not completely eUminate the requirement of manually entering 
configuration parameters to configure network services. A user wishing to configure 
network services may often enter at least three different authorization parameters, an address 
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to the central server, a usemame, and a password. Lack of knowledge of any of the 
authorization parameters or an error in entering any of the authorization parameters may 
result in not being able to retrieve configuration parameters for network services. 
[0007] Some central servers are configured so that network service configuration 
parameters may be accessed without entering authorization information. This further 
reduces the chance of an error occurring in manual entry, as a user need enter only the 
central server address. However, even if a user gains access to a central server, the user may 
be required to select the appropriate configuration parameters and initiate a download to 
retrieve the configuration parameters. Lack of technical knowledge may prevent a user from 
selecting or downloading the correct configuration parameters. Retrieving incorrect 
configuration parameters (or retrieving no parameters at all) may cause network services 
and/or a computer system to malfunction or not operate as intended. 
[0008] Therefore, what are desired are systems, methods, and computer progrmn 
products for increasing the level of automation when providing and receiving configuring 
information associated with network services. 
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BRIEF SUMMARY OF THE INVENTION 



[0009] The principles of the present invention provide for increasing the level of 
automation when requesting and providing configuring information associated with network 
services. A requesting computer system accesses an identifier that is representative of 
network services that will be consumed by modules included in a consuming computer 
system. The requesting computer system may be the same as or different fi-om the 
consuming computer system. If it is the same, then the requesting computer system contains 
the actual modules that consume the network services. 

[0010] The identifier is received at a configuration computer system that contains 
configuration information associated with the network services tiiat will be consumed. In 
response to receiving the identifier, the configuration computer system automatically causes 
the transport of configuration information to the consuming computer system. The 
consuming computer system uses the configuration information to configure the modules 
that consume network services. 

[0011] Accessing an identifier may include accessing one or more portions of an 
electronic mail address. For example, an identifier may include a complete electronic mail 
address, such as "jdoe@testcom" or may include only portions of the electronic mail 
address, such as "test.com". The electronic mail address may be associated with a 
consimung computer system. A requesting computer system may generate an identifier by 
converting one or more portions of an electronic mail address into a Uniform Resource 
Identifier ("URI"). In some cases, an identifier may be automatically generated in response 
to a user entering an electronic mail address. 

[0012] The requestmg computer system, automatically, without user intervention, causes 
a search for configuration information associated with services that will be consumed. A 
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search may be caused by the requesting computer system pushing an identifier, such as one 
or more portions of an electronic mail address, to a configuration computer system that 
includes configuration information for network services. A service provider that manages 
the configuration computer system may be aware that a received identifier is representative 
of one or more network services that will be consumed by modules included in the 
consimiing computer system. When an identifier is a URI, a search may be caused by 
accessing a configuration computer system that is referenced by the URI. 
Q [00131 The configuration information resulting fi-om the search is accessed. This may 

include a consuming computer system receiving the configuration information. Accessed 
configuration information may or may not be associated with a configuration computer 

: f% 

system that transports the configuration information. For example, a configuration computer 
system may mclude configuration mformation for network services that are not provided by 
□ the configuration computer system. Likewise, the configuration computer system that sends 
^ ^ configuration information to a consuming computer system may or may not be the computer 
system that initially received an identifier. An identifier may be redirected fiom one or 
^ more remote computer systems to a configuration computer system that contains 

g configuration infonnation for network services. 

j^Ell^" [0014] The modules that consume the services receive the accessed configuration 
S ^ I ^ 1 S information. This may include a consxmiing computer system automatically populating 
^ 1 1 1 i i fields in a form, which would otherwise be populated by manual entry of configuration 
I ^ ^ information. 

O [0015] From a server perspective, a configuration computer system automatically 



transports network service configuration information. This includes a configuration 
computer system receiving a request for configuration information associated with one or 
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more network services. A received request may include receiving an identifier in the form 
of one or more portions of an electronic mail address. A received request may also include 
accessing a URI associated v^ith the configuration computer system. 
[0016] The configuration computer system, automatically, and without user intervention, 
identifies configuration information associated with the one or more services. This may 
include the configuration computer system identifying configuration information for 
network services that are provided by the configuration computer system. However, it may 
be that the configuration computer system contains configuration information for network 
services that are provided external service providers. In these cases, the configuration 
computer system may include a table of configuration information for configuring services 
provided by external service providers. When a request is received, the configuration 
computer system may automatically search the table to identify the appropriate 
configuration information. The configuration computer system then causes the identified 
configuration information to be sent to the consuming computer system. 
[0017] Thus, a single piece of information, such as an electronic mail address, may 
facilitate the automatic configuration of modules that consume network services. Automatic 
configuration reduces the technical knowledge that is needed to correctly configure such 
modules. Automatic configuration also reduces the amoimt of configuration information 
that is manually entered when configuring such modules. These factors, in turn, increase the 
chance that network services will be configured correctly. 

[0018] Additional features and advantages of the invention will be set forth in the 
description that follows, and in part will be obvious from the description, or may be leamed 
by the practice of the invention. The features and advantages of the invention may be 
realized and obtained by means of the instruments and combinations particularly pointed out 
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in the appended claims. These and other features of the present in^/ention will become more 
fully apparent from the following description and appended claims, or may be learned by the 
practice of the invention as set forth hereinafter. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0019] In order to describe the manner in which the above-recited and other advantages 
and features of the invention can be obtained, a more particular description of the invention 
briefly described above will be rendered by reference to specific embodiments thereof which 
are illustrated in the appended drawings. Understanding that these drawings depict only 
typical embodiments of the invention and are not therefore to be considered to be limiting of 
its scope, the invention will be described and explained with additional specificity and detail 
through the use of the accompanying drawings in which: 



[0020] Figure 1 illustrates an example of a telephonic device that provides a suitable 



[0021] Figure 2 illustrates an example of some of the functional components that may 
facilitate increased automation when requesting or providing network service configuration 
information. 



[0022] Figure 3 illustrates an example of a network environment that provides a suitable 
operating environment for the present invention. 

[0023] Figure 4 is a flow diagram illustrating an example of a method for receiving 



operating environment for the present invention. 




configuration information at modules that consume network services. 



configuration information to modules that consume network services. 



[0024] Figure 5 is a flow diagram illustrating an example of a method for sending 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0025] The present invention extends to systems, methods, and computer program 
products that increase the level of automation when sending and receiving configuration 
information for modules that consume network services. A configuration computer system 
receives a request from a requesting computer system, requesting that configuration 
information be sent to modules included in a consuming computer system. The requesting 
computer system may be the same as or different from the consuming computer system. If it 
is the same, then the requesting computer system contains the actual modules that consume 
the network services. 

[0026] A request may include a simple identifier that is used to represent network 
services that will be consumed by modules of the consuming computer system. An identifier 
may be generated using a single piece of information, such as an electronic mail address. In 
response to receiving the identifier, the configuration computer system automatically 
identifies appropriate configuration information for modules that consume network services. 
The configxjration information is received at the consuming computer system and modules 
that consume network services may be configured using the received configuration 
information. 

[0027] The embodiments of the present invention may comprise a general-purpose or 
special-purpose computer system including various computer hardware components, which 
are discussed in greater detail below. Embodiments within the scope of the present 
invention also include computer-readable media for carrying or having computer-executable 
instructions or data structures stored thereon. Such computer-readable media may be any 
available media, which is accessible by a general-purpose or special-purpose computer 
system. By way of example, and not limitation, such computer-readable media can 
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comprise physical storage media such as RAM, ROM, EPROM, CD-ROM or other optical 
disk storage, magnetic disk storage or other magnetic storage devices, or any other media 
which can be used to carry or store desired program code means in the form of computer- 
executable instructions or data structures and which may be accessed by a general-purpose 
or special-purpose computer system. 

[0028] When information is transferred or provided over a network or another 
communications connection (either hardwired, wireless, or a combination of hardwired or 
wireless) to a computer system or computer device, the connection is properly viewed as a 
computer-readable medium. Thus, any such connection is properly termed a computer- 
readable medium. Combinations of the above should also be included withm the scope of 
computer-readable media. Computer-executable instructions comprise, for example, 
instructions and data which cause a general-purpose computer system or special-purpose 
computer system to perform a certain function or group of functions. 
[0029] In this description and in the following claims, a "computer system" is defined as 
one or more software modules, one or more hardware modules, or combinations thereof, that 
work together to perform operations on electronic data. For example, the definition of 
computer system includes the hardware components of a personal computer, as well as 
software modules, such as the operating system of the personal computer. The physical 
layout of the modules is not important. A computer system may include one or more 
computers coupled via a computer network. Likewise, a computer system may include a 
single physical device (such as a mobile phone or Personal Digital Assistant "PDA") where 
intemal modules (such as a memory and processor) work together to perform operations on 
electronic data. 
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[0030] Those skilled in the art will appreciate that the invention may be practiced in 
network computing environments with many types of computer system configurations, 
including personal computers, laptop computer, hand-held devices, multi-processor systems, 
microprocessor-based or programmable consumer electronics, network PCs, minicomputers, 
mainframe computers, mobile telephones, PDAs, pagers, and the like. The invention may 
also be practiced in distributed computing environments where local and remote computer 
systems, which are Unked (either by hardwired links, wireless links, or by a combination of 
hardwired or wireless links) through a communication network, both perform tasks. In a 
distributed computing environment, program modules may be located in both local and 
remote memory storage devices. 

[0031] Figure 1 and the following discussion are intended to provide a brief, general 
description of a suitable computing environment in which the invention may be 
implemented. Although not required, the invention will be described in the general context 
of computer-executable instructions, such as program modules, being executed by computer 
systems. Generally, program modules include routines, programs, objects, components, data 
structures, and the like, which perform particular tasks or implement particular abstract data 
types. Computer-executable instructions, associated data structures, and program modules 
represent examples of the program code means for executing steps of the methods disclosed 
herem. The particular sequences of such executable instructions or associated data 
structures represent examples of corresponding acts for implementing the functions 
described in such steps. 

[0032] With reference to Figure 1, a suitable operating environment for the principles of 
the invention includes a general-purpose computer system in the form of a telephonic device 
100. The telephonic device 100 includes a user interface 101 for allowing a user to input 
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information through an input user interface 103, and to review information presented via an 
output user interface 102. For example, the output user interface 102 includes a speaker 104 
for presenting audio information to the user, as well as a display 105 for presenting visual 
information to the user. The telephonic device 100 may also have an antenna 109 if the 
telephonic device 100 has vy^ireless capabilities. 

[0033] The input user interface 103 may include a microphone 106 for translating audio 
information into electronic form. In addition, the input user interface 103 includes dialing 
controls 107 represented by 12 buttons through which a user may enter information. Input 
user interface 103 also includes navigation control buttons 108 that assist the user in 
navigating through various entries and options listed on display 105. 

[0034] Although user interface 101 has the appearance of a mobile telephone, the imseen 
features of user interface 101 may allow for complex and flexible general-purpose 
processing capabilities. For example, telephonic device 100 also includes a processor 111 
and a memory 112 that are connected to each other and to the user interface 101 via a bus 
110. Memory 112 generally represents a wide variety of volatile and/or non-volatile 
memories and may include types of memory previously discussed. However, the particular 
type of memory used in telephonic device 100 is not important to the present invention. 
Telephonic device 100 may also include mass storage devices (not shown) similar to those 
associated with other general-purpose computer systems. 

[0035] Program code means comprising one or more program modules may be stored in 
memory 112 or other storage devices as previously mentioned. The one or more program 
modules may include an operatuig system 113, one or more application programs 1 14, other 
program modules 1 1 5, and program data 1 16. 
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[0036] While Figure 1 represents a suitable operating environment for the present 
invention, the principles of the present invention may be employed in any system that is 
capable of, with suitable modification if necessary, implementing the principles of the 
present invention. The environment illuslxated in Figure 1 is illustrative only and by no 
means represents even a small portion of the wide variety of environments in which the 
principles of the present invention may be implemented. 

[0037] In this description and in the following claims, a "consumer module" is defined 
as one or more software modules, one or more hardware modules, or a combination thereof, 
that may be configured to consume services provided by as service provider. Examples of 
consumer modules include electronic mail cUent modules, news group reader modules and 
Web browser modules. However, consumer modules are no^ limited to the present 
examples. It would be apparent to one skilled in the art, after having reviewed this 
description, that a wide variety of modules that operate in a networked environment may 
consume services that are provided by a service provider. 

[0038] In this description and in the following claims, a "provider module" is defined as 
one or more software modules, one or more hardware modules, or a combination thereof, 
that provide and/or forward configuration information associated with services. 
[0039] In this description and in the following claims, a "logical communication path" is 
defined as any communication path that may enable the transport of electronic data between 
two entities such as computer systems or modules. The actual physical representation of a 
communication path between two entities is not important and may change over time. A 
logical communication path may include portions of a system bus, a local area network, a 
wide area network, the Internet, combinations thereof, or portions of any other path that may 
facilitate the transport of electronic data. Logical communication paths may include 
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hardwired links, wireless links, or a combination of hardwired links and wireless links. 
Logical commxmication paths may also include software or hardware modules that condition 
or format portions of data so as to make them accessible to components that implement the 
principles of the present mvention. Such components may include, for example, proxies, 
routers, firewalls, or gateways. Logical communication paths may also include portions of a 
Virtual Private Network ("VPN"). 

[0040] In accordance with the present invention, consumer modules and provider 
modules, as well as associated program data, including network service configuration 
information, may be stored and accessed from any of the computer-readable media 
associated with telephonic device 100. For example, portions of such modules and portions 
of associated program data may be included in operating system 113, application programs 
114, program modules 115 and/or program data 116, for storage in memory 112. Portions 
of such modides and associated program data may also be stored in any of the mass storage 
devices previously described. Execution of such modules may be performed in a distributed 
environment as previously described, 

[0041] Figure 2 illustrates some of the functional components that may be used to 
facilitate increased automation when configuring modules that consume network services. 
Shown in Figure 2 are requesting computer system 201, configuration computer system 202 
and consuming computer system 203. Each of the computer systems illustrated in Figure 2 
may be a general-purpose computer system that includes components similar to those 
previously discussed. The computer systems included in Figure 2 may provide complex and 
flexible general-purpose processing capabilities. 

[0042] Configuration computer system 202 may contain configuration information used 
to facilitate the configuration of modules that consume network services. Such network 
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services may include, for example, electronic mail, news groups, or Web services. 
However, network services are not limited to the present examples. It would be apparent to 
one skilled in the art, after having reviewed this description, that a wide variety of network 
services may be offered by a network. 

[0043] Configuration computer system 202 may contain configuration information for 
network services provided by service providers. This configuration information may be 
contained in a searchable table or database that is included in configuration computer system 
202. In addition to managing configuration information for services provided by a service 
provider, the configuration computer system 202 may be the actual service provider itself. 
In this latter case, the configuration computer system 202 contains configuration information 
for services it provides. 

[0044] In operation, requesting computer system 201 sends a request for configuration 
information that is received by configuration computer system 202. The arrow labeled 
"Request Configuration Information" is illustrated as originating at requesting computer 
system 201 and terminating at configuration computer system 202, This merely illustrates 
that the request is sent from requesting computer system 201 and is received at configuration 
computer system 202. However, a request may not travel directly between requesting 
computer system 201 and configuration computer system 202. 

[0045] A request may pass through one or more other remote computer systems (or 
other systems or devices) before the request is received at configuration computer system 
202. A remote computer system may be a computer system similar to configuration 
computer system 202 and may or may not contain configuration information for network 
services. It may be that a request is initially received at one or more remote computer 
systems that do not contain the appropriate configuration information to satisfy a request. 
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Thus, after a request is sent by requesting computer system 201, the request may be 
redirected through one or more remote computer systems. The request may eventually be 
received at configuration computer system 202 after being redirected from a remote 
computer system. 

[0046] In response to receiving a request, configuration computer system 202 
automatically provides configuration information to consuming computer system 203. The 
arrow labeled "Provide Configuration Information" illustrates that configuration information 
is sent fi-om configuration computer system 202 to consuming computer system 203. 
Configuration computer system 202 may provide configuration information for services 
provided by configuration computer system 202 or for other service providers. Providing 
configuration information may include searching for and identifying configuration 
information. If configuration computer system 202 includes a table or database of 
configuration information for service provides, the table or database may be searched to 
identify configuration information. 

[0047] In some embodiments, requesting computer system 201 and consuming computer 
system 203 may be the same computer system. That is, requesting computer system 201 
may request configuration information for modules included in requesting computer system 
201. In these embodiments, configuration computer system 202 would automatically 
provide configuration information to requesting computer system 201. For example, the 
requesting computer system 201 and the consuming computer system 203 may be a single 
telephonic device such as the telephonic device 100 illustrated in Figure 1. 
[0048] In some embodiments, accessing an identifier may facilitate sending a request. 
Accessing an identifier may include retrieving information that was previously stored in a 
mass storage device or system memory associated with a requesting computer system, 
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Accessing an identifier may also include retrieving information that was entered in response 
to prompting a user to enter information^ for example, in response to a prompt to enter an 
electronic mail address. In some cases, retrieved information may be utilized as the 
identifier without need of any modification. 

[0049] In other cases, the retrieved information may be modified to generate an 
identifier. An identifier may be generated fi'om the text of an electronic mail address by 
using only a portion of the text of the electronic mail address. For example, the electronic 
mail address "jdoe@testxom", may be converted to the identifier, ''test.com". This may be 
especially beneficial in an environment where configuration settings for network services 
are associated with an electronic mail domain. 

[0050] In some embodiments, combinations of stored and entered information may be 
retrieved to facilitate access to an identifier. The stored and/or entered information may be 
manipulated to generate an identifier. It may be that an address associated with a 
configuration computer system is stored in a requesting computer system. This stored 
address may be combined with information entered by a user in response to a prompt for an 
electronic mail address. The requesting computer system may then access the generated 
identifier to send a request. 

[0051] Combining an address to a configuration computer system and portions of an 
electronic mail address may facilitate generation of a Uniform Resource Identifier ("URI"). 
A generated URI may be in the form of a Uniform Resource Locator ("URL") that is used to 
access data on the World Wide Web ("Web"). Assume that the text string "serverl.com" 
represents a server address and that the text string "mdoe@testl.com" represents an 
electronic mail address. These text strings may be a manipulated to generate the URL 
"http://serverl.com?e-mail=mdoe@testl.com". The computer system may then utilize the 
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generated URL to facilitate access to the server associated with the address server 1. com. 
The server, serverl .com, may be accessed via the Hypertext Transfer Protocol ("HTTP"). 
[0052] Accessing an identifier may also include pushing, or otherwise sending an 
identifier to a server, without the server requesting the identifier. It should be understood 
that the above-mentioned embodiments for accessing identifiers are merely examples. It 
would be apparent to one skilled in the art, after having reviewed this description, that a 
computer system may access an identifier in a wide variety of manners. 
[0053] Figure 3 illustrates an example of a network environment that provides a suitable 
operating environment for the present invention. Shown in Figure 4 is a flow diagram 
illustrating a method for providing configuration information to modules that consume 
network services. The method in Figure 4 will be discussed with reference to the functional 
components included in Figures 2 and 3. 

[0054] Illustrated in Figure 3, logical commxmication paths 331 through 337 may be 
used to transport data between the functional components in Figure 3 and network 350. 
Network 350 may include portions of a local area network, a wide area network, the 
Internet, other networks that facilitate the transport of electronic data, or combinations 
thereof. The logical communication patiis 331 through 337 facilitate communication 
between the functional components in Figure 3. 

[0055] In Figure 4, a requesting computer system accesses an identifier representative of 
services that will be consumed by modules included in a consuming computer system (act 
401). A representative identifier is an identifier that may be used to facilitate access to 
configuration information for network services. Telephonic device 300 may be viewed as a 
consuming computer system, and may include consumer modules that consume network 
services provided by domain 360 and/or domain 370 and/or server 380. A representative 
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identifier for telephonic device 300 would facilitate access to configuration information for 
network services provided by domain 360 and/or domain 370 and/or server 380. 
[0056] An identifier may be a representative identifier because a configviration computer 
system that receives the identifier is aware of which configuration information will be 
consumed by a consuming computer system. Assume that server 380 is a configuration 
computer system and that laptop 341 is a consuming computer system. Server 380 may 
receive a request to send configuration information to laptop 341 in the form of the identifier 
"testl.com"* Server 380 may be aware that the identifier testLcom represents the test 1 .com 
electronic mail domain. Thus, server 380 may send configuration information to laptop 341 
to configure laptop 141 for operation in the testl.com electronic mail domain. 
[0057] The method in Figure 4 may include a step for providing configuration 
information associated with services the modules in a computer system will consume (step 
405). In some embodiments this may include a requesting computer system automatically, 
and without user intervention, causing a search for configuration information associated 
with services the modules will consume (act 402). Such a search may be caused by a 
configuration computer system receiving an identifier. A configuration computer system 
that receives an identifier may also be the configuration computer system that will provide 
the consumable network services. In such cases, the configuration computer system would 
search for configuration information associated with itself. For example, if server 380 was a 
configuration computer system it may receive an identifier that is representative of network 
services provided by server 380. Server 380 would then search for network service 
configuration information to configure consumer modules for operation with server 380. 
[0058] In some embodiments, a configuration computer system may include a table that 
contains network service configuration information for one or more other service providers. 
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A received identifier may cause the table to be searched for network service configuration 
information. If server 380 was a configuration computer system, it may include a table that 
contains network service configuration information for servers 361A, 361B, 361C, and 
371 A. Laptop 341 may include a consumer module that consumes electronic mail services 
from server 361B. Server 380 may receive an identifier fi-om laptop 341 that represents the 
electronic mail services provided by server 361B. Receiving the identifier may cause server 
380 to search the table for network service configuration information associated with server 
361B. 

[0059] In some embodiments, an identifier received at a first configuration computer 
system may be redirected to a second configuration computer system that contains 
configuration information associated with network services. Thus, receiving an identifier at 
a first configuration computer system may cause a search at a second configuration 
computer system. The second configuration computer system may search for configuration 
information in accordance with previously mentioned methods. 

[0060] In an electronic mail environment, an electronic mail domain may include a 
plurality of servers. This is illustrated in Figure 3 by domain 360, which includes servers 
361 A, 361B and 361 C, Telephonic device 300 may be a consumer computer system, which 
includes consumer modules that will consume electronic mail services provided by domain 
360. Assume that telephonic device 300 sends the identifier "tsmith@domain360.com" to 
domain 360. Server 361A may initially receive the identifier and redirect the identifier to 
server 361 C because electronic mail for the user associated with the identifier 
tsmith@domain360.com is to be physically stored at server 361C. This may cause a search 
for configuration information contained in server 361 C. 
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[0061] It may be that one or more configuration computer systems are unaware of 
network service configuration information contained in other configuration computer 
systems, Thus^ an identifier may be redirected through a series of configuration computer 
systems until a server that contains appropriate configuration information is found. In these 
embodiments, the search may include finding a configuration computer system that contains 
configuration information associated with network services that will be consumed. Once an 
appropriate configuration computer system is found, the appropriate configuration computer 
system may be searched in accordance with the previously discxissed methods. 
[0062] Step 405 may also include an act of accessing configuration information resulting 
firom the search (act 403). Accessing configuration information may include receiving 
configuration information at a consummg computer system. If the consuming computer 
system and the requesting computer system are the same computer system, configuration 
information may be received at the requesting computer system. That is, the requesting 
computer system may have accessed an identifier representative of services that will be 
consumed by consumer modules included in the requesting computer system. 
[0063] However, it may also be that a requesting computer system accesses an identifier 
that is representative of services consumed by consumer modules that are separate fi-om the 
requesting computer system. This may occur when the requesting computer system and the 
consuming computer system are different computer systems. In these embodiments, 
accessing configuration information may include the consuming computer system receiving 
configuration information that was requested by the requesting computer system. For 
example in Figure 3, personal computer 342 may be a requesting computer system at a 
vwreless carrier service provider. Telephonic device 300 may be a consuming computer 
system that is associated with the wireless carrier service provider. Personal computer 342 
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may access an identifier that results in telephonic device 300 receiving configuration 
information for network services provided by the wireless carrier service provider. 
[0064] Step 405 may also include an act of modules that consume services receiving the 
accessed configuration information (act 404). This may include transporting configuration 
information along a system bus to modules included in memory. For example, configuration 
information accessed by telephonic device 300 may be transported along a system bus 
similar to bus 110 and received by consumer modules included in memory similar to 
memory 112. In some embodiments, receiving configuration information may include 
transport across a network or transport across one or more logical communication paths. 
For example, laptop 341 may receive configuration information that is transported across 
network 350 and logical communication path 331. 

[0065] Using identifiers to facilitate the reception of configuration information is 
beneficial. Using identifiers facilitates requests for configuration information that do not 
require a user to have detailed technical expertise related to the configuration mformation. 
Using identifiers also reduces the amount of configuration information that must be 
manually entered to correctly configure consumer modules. Both of these factors reduce the 
chance of human error during the configuration process, which in tum results in an increased 
probability that consumer modules are properly configured. 

[0066] Shown in Figure 5 is a flow diagram illustrating a method for sending 
configuration information to consumer modules. The method in Figure 5 will be discussed 
with reference to the fimctional components included in Figures 2 and 3 
[0067] The method in Figure 5 may include a configuration computer system receiving a 
request for configuration information associated v^th one or more services (act 501). The 
request may be for configuration information associated with services that will be consumed 
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by consumer modules included in a consuming computer system. Receiving a request may 
include receiving an identifier that is associated with the one or more network services. For 
example, server 371A may receive an identifier representative of a request for one or more 
network services associated with domain 370, Services associated with domain 370 may 
include, for example, electronic mail, news groups, or Web access* 

[0068] In some embodiments, a configuration computer system may receive a request 
from a requesting computer system for configuration information to configure consumer 
modules included in the requesting computer system. For example, server 380 may receive 
a request from PDA 343 for configuration information to configure consumer modules 
included in PDA 343. In other embodiments, a configuration computer system may receive 
a request from a requesting computer system for configuration information to configure 
consumer modules included in a consuming computer system. For example, server 380 may 
receive a request fi"om personal computer 342 for configuration information to configure 
modules included in telephonic device 300. It yet other embodiments, a configuration 
computer system may receive a request that was redirected firom a remote computer system. 
For example, server 361 A may receive a request that was redirected fi-om server 380. Server 
380 may have redirected the request because it did not contain the requested configuration 
information. 

[0069] The method in Figure 5 may include a step for providing requested configuration 
information (step 504). This may include an act of a configuration computer system, 
automatically, and without user intervention, causing identification of configuration 
information associated with the one or more services (act 502). A configuration computer 
system may identify configuration information associated with one or more services it 
provides. For example, server 380 may provide configuration information associated with 
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one or more services provided by server 380, However, it may be that a configuration 
computer system contains configuration information for network services provided by one 
or more other service providers. In these cases, a configuration computer system may 
identify configuration information associated with one or more services provided by the 
other external service providers. 

[0070] In some embodiments, a configuration computer system may contain 
configuration information associated with one or more services in the form of a table. A 
table may include configuration information for service providers that are extemal to the 
configuration computer system. When a request is received from a requesting computer 
system, the configuration computer system may search the table to identify configuration 
information for network services provided by the extemal service providers. 
[0071] Identifying configuration information for one or more services may also include 
redirecting a request firom a first configuration computer system to a second configuration 
computer system. This may include redirecting portions of a request to different 
configuration computer systems that contain configuration information for various services. 
For example, server 380 may identify that it contains electronic mail configuration 
information, while server 371A contains news group configuration information. As such, 
server 380 will redirect a portion of a request to server 371 A when both electronic mail 
configuration information and news group configuration information are included in a 
request. Likev^se, a first configuration computer system may redirect portions of a request 
to multiple configuration computer systems. For example, server 380 may redirect a portion 
of a request to server 371A for news group configuration information and a portion of a 
request to server 361 A for electronic mail configuration mformation. 
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[0072] Identification of configuration information may also include identification of 
configuration information that is associated with a logical entity, for example, an electronic 
mail domain. In these embodiments, a configuration computer system may contain 
configuration parameters for a logical entity, as well as multiple remote computer systems 
that are included in the logical entity. For example, server 361 A may contain configuration 
faiformation for domain 360, server 361A, 361B, and 361C. Server 361A may identify 
configuration information that causes consumer modules to receive electronic mail from 
domain 360 even though the electronic mail is physically stored on server 361 C, 
[0073] Act 502 may be described with reference to computer-executable instructions. 
An example of computer-executable instructions for identifying configuration information 
associated with one or more services will be described with reference to a routine developed 
in the Extensible Markup Language ("XML"). The following description is illustrative 
only. It would be apparent to one skilled in the art, after having reviewed this description, 
that a wide variety of programming languages and techniques may be used to implement 
computer-executable instructions for identifying configuration information associated with 
one or more services. The routine illustrates computer-executable instructions that utilize an 
electronic mail address to identify configuration information associated with an electronic 
mail domain. When a sole period is encountered on three consecutive lines, this represents 
that some instructions may precede the illustrated routine or that some instructions may 
follow the illustrated routine. Numbers enclosed in brackets are line numbers and are 
included for informational purposes to aid in clarifying the description of the instructions. 

[01] <characteristic type="EMAIL"> 
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[02] <parm name="CONNECTIONID" value="{436EF144-B4FB-4863-A041-8F905A}"y> 
[03] <characteristic type="SMTP"> 

[04] <parm name="PXADDR" value="{smtp.testl .email.com}"/i> 

[05] <pann name="NAME" value="'V> 

[06] <pann name="AUTHNAME" value="%2'V> 

[07] <pann name="DOMAIN" value="'7> 

[08] <pann naine="REPLYADDR" value="%rV> 

[09]</characteristic> 

[10]<characteristic type="POP3"> 

[1 1] <parm name-"PXADDR" value="{pop3,test2.emaiLcom}'7> 
[1 2]</characteristic> 
[ 1 3]</characteristic> 



[0074] At line 01 in the preceding group of instructions the element "characteristic" 
includes the attribute "type" that has an attribute value of "EMAIL". The element at line 01 
also includes subelements represented by the instructions at lines 02 through 12. The 
element at line Oils closed at line 13 by the "</characteristic>" instruction. In this group of 
instructions, line 01 defines that the subelements at lines 02 through 12 will be associated 
with an electronic mail domain. Other instructions similar to line 01 may be included for 
other types of network services, such as news groups and web access. Such instructions 
may also include one or more subelements. 

[0075] At line 02 the subelement "parm" includes the attributes "name" and "value". 
These attributes may refer to an registry key in a system registry that references a location 
where configuration information may be stored. The attribute values "CONNECTIONID" 
and "{436EF144-B4FB-4863-A041-8F905A}" may associate the attribute values of other 
attributes included in the group of instructions with the registry key. Thus, configuration 
information included in the group of instructions may be stored and accessed later by 
consumer modules that may have requested the configuration information. 
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[0076] At line 03 the subelement "characteristic" includes the attribute "type" that has 
an attribute value of "SMTP". The subelement at line 03 includes other subelements 
represented by the instructions at lines 04 through 08. The subelement at line 04 is closed at 
line 09 by the "</characteristiO" instruction. In this group of instructions, line 04 defines 
that the subelements at lines 04 through 08 will be associated with the Simple Mail Transfer 
Protocol ("SMTP"). The subelements at lines 04 through 08 include configuration 
information that may be used to configure a consumer module to consume electronic mail 
resources associated with SMTP. 

[0077] The attribute values of the subelement at line 04 illustrate an address to a server 
associated with the transfer of SMTP electronic mail. This indicates that electronic mail 
may be sent to the electronic mail server "smtp.testl .email.com". 

[0078] The attribute values of the subelement at line 05 illustrate that a name associated 
with the transfer of SMTP electronic mail will have a blank value. This may indicate that a 
previously set default value will not be overwritten. For example, when the identifier 
"msmith@test.com" is received, the "msmith" portion of the identifier may be stored in a 
variable. Setting the value of the "value" attribute to a blank at line 05 may indicate that the 
stored value for a name is to be used, 

[0079] The attribute values of the subelement at line 06 illustrates that an authorization 
name is set equal to the value of the variable "%2". The value of %2 may previously have 
been set and/or may be a portion of an identifier that was received at a local computer 
system. For example, if a local computer system received an identifier that included the 
portion "msmith@test.com", the value of %2 may previously have been set to equal 
"msmith". 
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[0080] The attribute values of the subelement at line 07 illustrate that a domain 
associated with the transfer of SMTP electronic mail will have a blank value. This may 
indicate that a previously set default value will not be overwritten. For example, when the 
identifier "msmith@testxom" is received, the "test.com" portion of the identifier may be 
stored in a variable. Setting the value of the "value" attribute to blank at line 07 may 
indicate that the stored value for the electronic mail domain is to be used. This may be 
indicative of a single server domain such as domain 170, where electronic mail messages are 
not redirected between physical locations within a domain. 

[0081] The attribute values of the subelement at line 08 illustrates that a reply address is 
set equal to the value of the variable "%!". The value of %1 may previously have been set 
and/or may be a portion of an identifier that was received at a local computer system. For 
example, if a local computer system received an identifier that included the portion 
"msmith@test.com", the value of %1 may previously have been set to eqxial 
"msmith@test.com". This may indicate an electronic mail address that is used when 
replying to electronic mail messages. 

[0082] At line 10 the subelement "characteristic" includes the attribute "type" that has 
an attribute value of "POPS". The subelement at line 03 includes another subelement 
represented by the instructions at line 11. The subelement at line 10 is closed at line 12 by 
the "</characteristic>" instruction. In this group of instructions, line 10 defines that the 
subelement at line 11 will be associated with the Post Office Protocol ("POP"). The 
subelement at line 1 1 includes configuration information that may be used to configure a 
consumer module to consume electronic mail resources associated with POP. 
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[0083] The attribute values of the subelement at line 1 1 illustrate an address to a server 
associated with the transfer of POP electronic mail. This address indicates that electronic 
mail may be retrieved from the electronic mail server "pop3.test2.email.com". 
[0084] Step 504 may also include a configuration computer system causing the 
identified configuration information to be sent (act 503). This may include a configuration 
computer system sending configuration information to a requesting computer system or a 
consuming computer system. Configuration information may be sent via a system bus, a 
logical communication path, a network, or combinations thereof. 

[0085] Automatically identifying network service configuration information is 
beneficial. Automatic identification reduces the technical expertise that is required to 
retrieve configuration information and configure consumer modules. Automatic 
identification also reduces the amount of configuration information that is manually entered 
when configuring consumer modules. This reduces the chances of human error when 
configuring such modules and, in turn, increases the chance that such modules will be 
configured properly. 

[0086] The present invention may be embodied in other specific forms without 
departing from its spirit or essential characteristics. The described embodiments are to be 
considered in all respects only as illustrative and not restrictive. The scope of the invention 
is, therefore, indicated by the appended claims rather than by the foregoing description. All 
changes, which come within the meaning and range of equivalency of the claims, are to be 
embraced within their scope. 

What is claimed and desired secured by United States Letters Patent is: 
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